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< 51 > 



< 52 > 



< 53 > 



< 54 > 



< 55 > 



< 56 > 



1 ] P = aT+(\-a)D 

ff- £]*]] 100%, 75%, 50%)°fl b] o] d} , o)*} 

°fl A i^ 4^-nl Ei 1 S^-Jl tl-Bf. 4 sJ- d 1b 1 (43 HI Z^S] nV^E-l^ 

^3H3± ^ -i-Al7lSl cfl-§-^r}-^ olsfol]A^ 'a] <3 4^1 E-1 

■5} ^4. a ^ s}-5^nlE-1 T^ D°fl cfl*}- a] a^ A^ofl M-e}-^^ sJ-E}o]b1 

°)Ef. a7> Z}-o_^ z]c4/^3g^o^ 2^0} ^.cf jis^H 

Til 

H]jilJf(47)^ ^7)1 TH]o)B]7} ^^lol n}^ <4 4-A}^4| 

3HP)4 13] DfiEjsf ^eIMjeL ^ 3 ] cflsfl ^Cfl a] . 

-f-1 7 flA]«-(49)^ -f-A}^ 11-^(45)31 2]*fl 111 -t-I^tISKPI, P2, P3H1 

1 -T-^d^-rl 4t°] e P>iEiSf H, ^v#cq -§-A],g- yflAl^Cf. 

£ 6-8: 1 113] 1*1 -f-^1 111 M-E}^ Jlf-HolJL, £ 5^ Tf- 7lti> 

^H]#l «<H 31 Itt 3 He-]3| ^^a] 4- S^olrq-. -g- 11 

4- -acf HHHI 

11, a>^E^(40a)^ 111-(41)^ z]- D>^E^ ^sflo] w. ^>o] ^Efl-i- ^ 

AJ |5H l-sfl^il- 111:4. 31131, n|-A,Ei (40a )^ #zfl°l tLl(40b)3l 111 ^( 

£ 51- #2:1-!, 37 flo} 3]^i )||- #Aj3] ^-eflol y_i(40b)°fl l^Ei (40a)S 1 

HH ^r(i 51- |25^, 17111 )<H1 Ixil- .2_H-4. o]<4 # 

£ ##3] 11^(41)^ # l^E-H- la^y #1 ##311- lllJl, H 
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< 57 > 



< 58 > 



< 59 > 



< 60 > 



€ fHWl ^ Tl, T2, T3# <41^1, £ 5* 

n fl , *>iEU40a)-^3H«.l(40b). ^El(40a)-^3H«-2(40c), ^ *>aEl (40a)-^e)M 
S3(40d)^ 100%, 75%, 25%7f sM o)d\) cfl-g-^H Tl, T2, T3 4^4. 

Stl-, 7>£3(43)*IMfe 7l«V SH°fl nJ-eM o>^E-U40a)-#ei]°l 

M.l(40b), ^-aEi(40a)-#3H-ii2(40c), ^ *>aE] (40a )-#3l °1S3 (40d) 

* °o^tb 7bgr^*H 4 *>^<4 ^efloly cflsfl 

4^1^ Dl, D2, D3-8- 

°}Q ^ ° 1, fHJ-31 ^^(41) ^ ^t-K43)°fl SjSfl ^(throughput )-i- 

-H^t}- TQ ^^^4- Ji^tb *1<S D* °l-8-«H *r«H H 

^*11 zj-z}-^ p>^e^ ^eflojy. #ofl rfltt- -f4d^^(P)^: a, n>^E](40a)- 

#eflolti.i(40b), ^>>iEU40a)-#eflol«.2(40c), ^ *1^ (40a)-#elH S3(40d)^ -f4d£ 
^3* PI, P2, P3* 44#tVcf. 

PI, P2, P 32 ] a7l7> PI > P2> P3 ^-t-* 

°1*MH ^ #s] ^^4- iLtHM f-A] o. 

4d^* H c v ^4- a 64* f^s}oj ^Ml€r>7fl 

^ wSll o] nfl e^s. SSI *i u -]i£ Pi, 

P2, P3i SSI u o v ^H n>^El(40a)^ 2(40c)# 

3 cflolEi ^ ^7> ^ 3-f , alS^-(55)^ ^>iEi(40a)^ u_ 2(40c)^ 

P2(=Pi)4 Pl(=Pmax)-S- «]iH t}-cKS611) . 
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< 61 > 



< 62 > 



< 63 > 



< 64 > 



< 65 > 



Hi 244 *4 4*^4(40a)4- #414 iL2(40c)4 ***#& P27> 441 ****#: 
Pi js.4- 4— ^(S613) , #*** #**(45)# *4*44 444 44 ***44 Pi# 
71-4# 4^4 (40a) 4 #5il o l^-i(40b) 44 4144 4## r A d^s 4444. 

44 441 #4 71144(47)# 4^4(40a)4- #414 w.l(40b) 44 4144* *** 
^} jl , 414471- #**#4 44-4 4^4 (40a) 4- #414^-K40b)4 # #41# #*4-. 
4-44, ##-41 444(41)44# ## 4-#4U0a)4- #414#(40b)4 # #414 41* 
4# *4# 4-444 Tl(=Tmax)* *# *4-(S615) . 

SE#, 7}# Hr) (43)# 4144 ***4 7fl** sicfl **#*#: pi* 7>4* 4-#4 
(40a)4- #5ll4#l(40b)4 Dl(= Dmax) 4:* 1— ##44^, 4144 #*44 

* #i±* 4-— 4 (40a) 4 #414 £L2(40 c) 4 D2(=Di) #:* 1++ *7}* #4- 

(S617) . 

4-*, #**4 #**(45)# 4-i4(40a)4 #41 4^-1 (40b) 4 ### D1 4- 4# 
€ Tl* 4*#4 *4*4# Pl(= Pmax)* #414^#^, *^4(40a)4 #414 «- 
2(40c)4 #71- =1 D21- 4*#4 4-^4(40a)4 *41 4 «-2(40c)4 ***& P2(=Pi) ££* 
, 4 414H *4(S619). 

#4, 412*-7)1(S611 414 613)44 441 ****#: Pi 4 #4 *#**&* 7>4 

# 4-iEi<4 #414^- #, 4*41, 4-^4(40a)4- #414«-l(40b) #4 4* *471- 4 
4, *4*4 #**(45)# ***44 4-4-4 4-^4(40a)4 #414*-K40b) *4 414 
4 #** #*#4, 44 44 #4 7)1 **(47)# *^E-l(40a)4- #414«-l(40b) #4 
41441- #**#4(S621). 4-4-4, ##41 #**(41)44* #44 4^4(40a)4- # 
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< 66 > 



< 67 > 



< 68 > 



<69> 



< 70 > 



3flol«(40b)^ # OO^l 0404 OOOO Tl(= TO 4 £40:2, 4440 4 

44(45)4 £40 OOOO Tl°fl OOO 4040 & Pl(= Pi )4 4 0 o lB*}-O(S623). 

°1 4, 0^0(403)4 04 °H 44004 00°H OOO 440 004- 4 

*SOO(S631). 

040 04 ££4.5. O^O #5flo]ti £ OO ^- A d^t 4^00 iO 44 
^ £04°1 :a£04 00004 04 4 40. 

040 40001- 4000 004 40071 0*11 OOO 0400 57110 ^eiH 
«7> 44€ O^O 0*11 440 040°144 4^000. O 0^00 40°1«- £ 
0 000 ^004 4 lO 40-. 

[4 1] 





■m 


si — 








■m 


P 


P 




$5 


Process 


MP 


MP 


MP 


MP 


MP 


MP 


MMPP 


MMPP 


MMPP 


MMPP 


Arrival 

rate 


0.2 


0.2 


0.19 


0.01 


0.01 


0.19 


0.39 

/0.01 


WM 




0.39 

/0.01 


(transit io 
n raet) 














(0.01) 


H 


(0.01) 


(0.01) 



X 1°1) A 1 0—00 40 °1 5. £ 1, 2, 34 3L04 04 (Poisson process, MP)4 4 



*11 HOO °1 4400, 0—00 4 0 °1 5. O 4, 54 °1£ 40 MMPP( two-state Markov 
Modulated Poisson Process ) °ll 0 *11 H 00 °1 4400. A 140°14 4 4*11 44 
(troughput)O 40400 444 47}O$t^-0, 4^44 ^400 44 

(polling) 045.04 4100 004 044 4*11 47>07l 0*11 O 0^00 40°1 



5. 4 40 4400 4Kvar iance)4 4*11 44000. 
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< 71 > 



< 72 > 



< 73 > 



< 74 > 



< 75 > 



*T-7}*\ 7}^}^. A A 7}^* 1^ 7Mt 

AAASL3. T = 16t, 8t , 4t , 2t, 1 zj- 7>^*l3] 

A °) * T = 5t , 4t, 3t , 2t , 1 ##?}• tflsfl *l-§-3H4d# ^*>534 

°1 r7}^ z* ^efloja. t-fl o| esb^ ^ofl tcf^- #efl^ 

(T)^ tgsj- 7} -f'Sd^SKPH u l^l^ AA°) A3 

A $*11.3., -£ 7a ^ -£ 7b tt A 7\^AA *M# = 16t , 

8t, 4t, 2t, 1)33 AAA tfltb *11- SIM'S #*1-3*1, 3 7a^ AA 

(throughput), J£ 7b^ -Tr-#(var iance)°fl tfltb *1 "S' A °] A °}7l*1, xAA t 

o]jl, yAA a °]JI, zAA 3 7a ^ 3 7b°fl tflSfl ^(throughput) A ^(variance) 

-a- AASb AAA. AAA°-sL AAA # AAA , AAA AA A A 

A -f^rsW. 

£ 7a £ 5. 7b# A 2, A nfl, #sf# AAA33 # AAA, # 

«- A A A3. *>-g- «l£7> $sHHl 4s} $S* - 7 } #tflal 0.3. 33 

3 A $SH| -?-$£$ 3lM A-37]) $-§-£lM $ 7l<^ 5)-£H E] 7 } ##<Hl 

3A\ $MsM AAA. AAA, AA 7}^ A A *> 0 M #-#£M #efl 

3A ##7} A AAAA a = 0.6, t = 10 AA ^ AAAA 7># AAA AAA 
3M4. 

A $*113., 51 8a ^ 51 8b^r t]- 7}^ A A *M# #^3(T = 5t, 

4t , 3t , 2t , 1)5-3 ### #-t-°) 1 31#- *113M4d AA°)A. £ 8a ^ £ 8b# #-3#- 
nfl, A A 32) $a*t- #^5.3 A AAA, A ^-Efl A^°\]A ###-711 AAAA QA 
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4 44 4-4444 4*fl 4^4 34-3L lk &4-. 44 44 4444 4 

0 . 0 ] ^l^^o] *}-4# § 4^4 4*fl 4-44 ^ t4 a&44 4^-g- i£ 

44 44. a = 0.7, t = 20 91 44-4 ^ 44444 7>^V il 

o]cf. 

<76> 44-4, 4s-4444(application)4-4 ^~44 41t4 at 4-§-44 4444 4 

4^4 4=4-§: 4 1 &4. 41- 1-4 , #4 ^7l (polling interval )7> 4 4-t- at 

^2]iS 4£r ^0.5. 144^, 4*41 444 0.5. 3. ^-g- ^*>4 §*y ^ 

714 ^ *4 1-^1 4^4 QoS 444411- 4 4:2414 4 h} 444 cfl-g-A] 

4°-5.4 4^4 444 4 ^-g- 4441 4 cl 7>^44. 

[144 Jl41 

<?7> £ 144 4=1, 44, 4*^- S«J 14 °1 4* l^ll 4 4^4 

5+ lelM-S. 144 14-4-5-5-4 4711 H£.l 1*1-4 14-1 1441 14t 4 
14. 14 , 1 14 714 ^414 144 14 ¥ 4^44- 1445. 15-5. 44 4 
*ti 114 414, 441 5.1* 314 114 111* 444 4 44. 

<78> 4141* 4 444 4444 *144 444 £14-2. 14445-4, 4 44 

4 444 444 1144 4444 ovq^, l*l$]4l * 444 5-1 

1- 4414 &4 44 44 °1 444 7l^-g-4=4l 444 444 7>4 441 444 
4 4-44 11 447> 7>44 44 1-44^, ^4- 44 444 4444 7l ^4 
44 &7il 44. 
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[144l!41 
[414 1] 

114 ^-T-7]7l4 H4! A4444 4 O] £] 7fl^* 47] 414 4147] 'IS 
444a, 414 47] 0144 7fl4°]l 01144 47] 4^4 4l7l7l »ls #4s 4-4 
44(T)! 4444 14-4 444; 

471 444 4471714- 44444 447144 4A410] 44 47] 444 4 
47] 7 ] 'is 4A41! 41444 471 444 447171 Is 44 4444(D)!- 4 
444 444; 

471 44444 47] 44 44441- 4 -§-44 44 444 4-f-47l 'i 

a 14!44(P)1 4#4^i, 44 141440] 4^44 44 414 4444 4 1 
444 4471 7] 4 444! 4444 444; ^ 

444 4-7] 1414 4-f-7l7l4- 4*71 01441 114 4 A! 141 711441 1 
4 71144;! A44! 4! 14 as 4! 14 14 4^3. 

[414 2] 

4 144 444 , 

4-4 1414 4414, 414 401 44 47l 44144:! 4#4! 4! 1 
4 as 4! 14 14 4A*§: 

P = a7+(l-a)D 

4714 , a ! 7}-#4 4 . 
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3] 

11M 91 °]*} , 

^-71 t^o]^] ufl-g-S)-^ ^11^1^-7)71^ ^7l 4^2) 2) 

-r-71 7)2) -fA]£o)^ # tilm^ tiling-;!- D) 

A oM ^1121^-717121 AV 7 ] 2 )uH -fA)-o)^ iL4 *bfr 3*. #7l ^ 

A oM 2)cfl -^-/d^^^T-i- 7M^ ^-71 ^122)^71 7l# #7l -fA)^°) 2) 
^-7l7lS ^7} -f-Zd 7flA)«-^ a o V 7 ) ^22) «-7l7l2f ^f-A]2. 7 flAl^ ^-2- ^ 

^.5. £)-b -r-/d -f-^1 A 1 2:^ . 

4] 

Tfl 3%H1 SH'H. 

A o V 7l 711221-^-717)21- ^-TOo) 7fl A) £) ^ 

^•71 #71 7)1221-^-71712)- ^^A]5)^ #7l Cfl o) E) 2) 7^1- 

#7) 71122) «- 717)2) #efli 2|-5 )-d1e11- 

#7) 7}^]^ #7l 7)1221-^-71712) o^^M. ^X^JL, #7l 7)1 12) *-7} 7} 2) # 

iL^* #7>Al^ #7) 7)1121-^-7171 ^ # 7 ) 7)122)^-7171 ##2) 7) <£ 2)-HH ^ 

*}$= ^J-S- ^3-2-5. ^-A) -f-Al A)^. 

5] 

7)1 3%M1 2) 
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£44 #7 ] 4-44 Ei <4 471 44 4444* ©l-g-^ ^V 7 ] f-A]^ 4 

4*# A o V 7l 7fll^l^-7|7) 4 ^V7l ^12^^-7171^ 471 #4*4 St* 44 ^:|o)E^ 

53# *4-°^ 4* *4 #4 4^. 

[^*4 61 

41 344 #c>3# , 

#M til JR ^-53 til JR 44 ( 

**44# #M tflolElofl di-g-4^ 4134 *4 4 4 #4*444 44 44 #4* 
4 St 444 4#, 

#7l #4#4 *4## 471 434 -f-71 711- 471 44 #4 4#7l7l^ #44^-, 
4-71 44 7H4-44 4-71 4344-71 714 44# 71144# 4# *4*5L 4# 44 #4 
4#^ . 

[444 7 ] 

4 344 444 , 

471 43447144 444 71144# 4#, 

471 444 444# 44 434^444 ##44# 44 4444 7fl#«- 44 
44 44 4344444 #4# 4-444* 444# 4* *4## 4# *4 #4 4 

A Efl 
in • 

[4*4 8] 

4 34°)1 444, 

444 44 fEfli 4-444* 4 #44 471 #4*4 *4*#, 
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47l 434*7144 44 *4*4 &* ldMH4-* 4* a^o £ ^ *4 * 
4 4^1. 

[^*4 9] 

**4 4*4 714 **44 ^4144 ofl ol Ei 7fl* 1- ^-71 4*4 5-147171 IS 
144-^, 1^4 471 HH4 7fl*ofl 4*4-4 471 4*4 4*7M 'is #4* 4- 
44 El 4 144* 44; 

471 4*4 44-71714 44444 447144 <4s4*°ll 44 471 444 4 
*44 is 1***1- 4*14-4 471 444 44471 is 44 4-444* 444 
* 44 ; 

44 4-4444- 44 41 4-444* 4 -§-44 44 4*4 4*44 1 

5. *4*4 SM- 4# 4^, 471 *4*44:4 71^44 471 4*4 4*7171 * *4 
*4 4*441- 144* 14; 4 

*44 471 *4*4 4-17144- 471 4o]eH **4 4s* *4* 71144* 1 
4;* 5L44* 4* *4ss 4* *4 *4 44. 

14*4 10] 

4 944 444, 

471 *4*4 4*71 7l 1444H14* 4*4 44 4 47l *4*4*;* 4 

#4* 4* *4^s 4* *4 *4 41: 

P = aP + (1 - a )D 
4 7l 4 , a* 7>*4 1 . 
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[4*4 HI 

*1] 94°fl 144 , 

1*441 ^7l Cl) o) E) oil 4*H 4U4 *7l 7 } 9 ] *4*444 # 7 ) **4 4 
*444 *4*44 * s)cfl *4*44* 4m*l 1 t)1;-I- D) , 

44 414*444 *4*444 ^-71 44 ***44 ill l* 4*. 44 4 
4 *4*44* 7M^ A J-7l ^12^1471711- *7l *4*4 4 *4 7) 5. ^*} 31 , *7l 
424*444 41 1 7lH^>4 4* 44 *4 41 11. 

[144 12] 

Til n4°fl 444, 

471 42447)714 -f-44 711441 4*, 

4-71 4-4-44 4417111 4-71 *1124*71714 **441 4-7) 4444 

7fl*l- 4 4^14 4-71 4124*444 #41 4-444* 14*4, 

47) 44 4-4-44 *4141 4-71 * 1 ) 24 * 71 7 ) 4 4iL^*t- 1*44^, 4 - 7 I 
*1114*71714 1*41* I7I-44 4-7I 414*471 1 4-7) 424*7)71 4-4-4 41 
4444* 1441 4* *41^ *1 *1 *4 11. 

(4*1 13] 

4 1144 144, 

141 4-7) *4^ 4-4-444- 4-4 41 4-44 4* 4*44 471 * 4*4 4 

*7l7| *41 tiH)41 4-7) 414*714 4 44 424*7144 44 *4*41* 4 

4 144H41 4* *4^.5. 41 *4 *4 41. 
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[4 14 14] 

4 11441 444, 

47] tl] , 

11441 ^ 7 } C-fl ol E] O]) cfl-§-^ 43 ^) ^- 7 } 7 } 9 ] 1414&4 # 7 ) 44 141 
4& 444 31, 

^-71 Tfl 34171 711- #7l 1414 4 1714 3. 33 S^, 47l ^fl3^1 l7l 7l Q -g-4 
-S- 711441 ^-g- ^ 14 44 44- 

[314 15] 

7)1 1144 444, 

^•71 ^13^1-^-7171^1- -g-7]o] 7 fl4 5]^ 31 , 

A o v 7l 451-Pi Bl 334311 47l 71134^71714 11441 4 V 7l 4444 

7111-1- 4444 471 Tii34-T-7l7l4 ffifli 44441- €341 41 13-^-S. 41 
14 14 14. 

[411 16] 

Til iliHl &44, 

444 4-7] #41 4-4441 4144 44 1414 4144 334411, 4 
4 7il34l7l 7 ] 4 471 141441 444H41 41 13-°5. 44 14 14 44. 
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[S. 8bl 
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